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Links 相關連結  

• FDA 
http://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0ahUKEwiKmsOc9b3OAhXTq5QKHfN-
BXIQFggrMAI&url=http%3A%2F%2Fwww.pmda.go.jp%2Ffiles%2F000156539.ppt&usg=AFQjCNGiL_0owxFyo_DcIq40
gFCYv4RnQg&sig2=QKprpe8ILku2LXbSVT8EHg 

• WHO 
http://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiQyueX9L3
OAhWJW5QKHVFiCygQFggaMAA&url=http%3A%2F%2Fapps.who.int%2Fprequal%2Ftrainingresources%2Fpq_pres
%2Fworkshop_China_November2009%2Fenglish%2F3-3_Risk_management.ppt&usg=AFQjCNGvMpef3GbU0OoG_-
OsoedIKcYPGA&sig2=pqdhFRh4Mc4g2oOfOMYGBg 

• ICH 
http://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwiQyueX9L3
OAhWJW5QKHVFiCygQFggiMAE&url=http%3A%2F%2Fwww.fda.gov%2Fohrms%2Fdockets%2Fac%2F06%2Fslides
%2F2006-4241s1_3.ppt&usg=AFQjCNGla8uuAjWkY9-94S--nmxe91Cnzg&sig2=Syx9B4fkLzurvdom0U3ajw 
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Purpose of this talk 課程目的  

• To guide through the content of the Quality Risk 
Management (ICH Q9 document). 
 

• To provide some considerations, possible interpretations 
and where appropriate examples 

 

• To practice risk assessment by using FMEA table  
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1. Introduction – Risk management 風險管理  

What is  

Risk Management?  
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“Develop a harmonised pharmaceutical quality 
system applicable across the life cycle of the 
product emphasizing an integrated approach 
to quality risk management and science.” (ICH 
meeting Brussels , 2003) 

 

 

1. Introduction – ICH quality vision 
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• Q1   Stability 

• Q2   Analytical Validation 

• Q3   Impurities 

• Q4   Pharmacopoeias 

• Q5   Quality of Biotechnological Products 

• Q6   Specifications 

• Q7   Good Manufacturing Practice 

• Q8   Pharmaceutical Development 

• Q9   Quality Risk Management 

• Q10 Pharmaceutical Quality Systems 

1. Introduction – ICH guideline 

10 

Process 

Materials 

Design 

Manufacturing 

Distribution 

Patient 

Facilities 

Opportunities to impact 

risk using quality risk 

management 

1. Introduction – Link to patient risk 
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• ICH Regulators: 

• FDA:     New paradigm with the 21st Century GMP initiative 

• EMEA:  Revised EU directives 

• MHLW: Revised Japanese law (rPAL) 

• EU & Japan became involved at ICH GMP Workshop in July 2003: 5 
year vision agreed: 

 “Develop a harmonised pharmaceutical quality system 
applicable across the life cycle of the product emphasizing an 
integrated approach to quality risk management and science” 

• Consequent ICH Expert Working Groups (EWG): 

• ICH  Q8,  on Pharmaceutical Development, doc. approved 2005 

• ICH  Q9,  on Quality Risk Management, doc. approved 2005 

• ICH Q10, on Quality Systems, topic accepted 2005 

1. Introduction – Link to patient risk 
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“risk-based” 

concepts and 

principles 

1. Introduction – The new paradigm 
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Pharmaceutical Development (Q8)  
 

Past: Data transfer / Variable output 

Present: Knowledge transfer / Science based /   

                    consistent output 

Pharmaceutical Quality Systems 

(Q10) 
  

Past: GMP checklist  

Future: Quality Systems across product life cycle 

Quality Risk Management (Q9)  

Past: Used, however poorly defined 

Present: Opportunity to use structured 

process thinking 

Changed 

Paradigm 

Q
9

 

1. Introduction – The new paradigm 
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Q10 Q8 

Process 

Materials 

Design 

Manufacturing 

Distribution 

Patient 

Facilities 

Opportunities to impact 

risk using quality risk 

management Q9 

1. Introduction – ICH Q8, Q9, and Q10 
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Pharmaceutical  

Quality Systems 

                

                Q8              

Pharmaceutical  

      Development 

1. Introduction – ICH Q8, Q9, and Q10 
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Company 

Strategic Risks Operational Risks Financial Risks Compliance Risks 

Competitor 

Advantage 

Company 

Viability 

Shareholder 

Harm  
Patient Harm 

ICH Q9 Impact 

1. Introduction – Risk management is Universal 
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Risk Management 

Quality Risk Management 

Quality Systems 

Harm 

Severity 

Stakeholder 

Product Life Cycle 

GMP Compliance 

2. ICH Q9 – Quality Risk Management (品
質風險管理) 
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This guideline provides  

principles & examples of tools  

of quality risk management that can be applied to  

different aspects of pharmaceutical quality.  

These aspects include development, manufacturing, 

distribution, and the inspection and submission/review 

processes throughout the lifecycle  

of drug substances, drug (medicinal) products,  

biological and biotechnological products 

2. ICH Q9 - Scope 



Disclaimer: The ICH Q9 briefing pack is offered as a supplementary explanation of the material in ICH Q9. It was prepared by some 

members of the ICH Q9 EWG for example only. It has not gone through any ICH formal process.  It does not represent an official 

policy/guidance.  
ICH Q9 Briefing pack, July 2006, page 10 

19 

2. ICH Q9 – Scope 範圍 

• Drug substances,  

• Drug (medicinal) products,  

• Biological and biotechnological products  
 
Including the selection and use of  

• Raw materials 

• Solvents 

• Excipients 

• Packaging and labelling materials 

• Components 

20 

   Two primary principles: 

 
The evaluation of  

the risk to quality  

should be based on 

scientific knowledge  

and ultimately link  

to the protection  

of the patient  

The level of effort, 

formality and 

documentation  

of the quality risk 

management process 

should be commensurate 

with the level of risk  

2. ICH Q9 – Principles 原則 
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Risk Assessment 

Risk Evaluation 

unacceptable 

Risk Control 

Risk Analysis 

Risk Reduction 
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Review Events 

Risk Acceptance 

Initiate 

Quality Risk Management Process 
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2. ICH Q9 – General process 基本流程 
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Decision makers:  
People  

with competence and authority  
to make a decision  

 

• Ensuring that 
ongoing Quality Risk Management processes operate 

• Coordinating  
quality risk management process  
across various functions and departments  

• Supporting 
the team approach 

M
a
n
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g

e
m

e
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 re
s
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n

s
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ility
 

2. ICH Q9 – Responsibilities 責任 
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Team approach 

• Usually, but not always, undertaken by interdisciplinary 
teams from areas appropriate to the risk being considered 
e.g. 

• Quality unit 
• Development 
• Engineering / Statistics  
• Regulatory affairs 
• Production operations 
• Business, Sales and Marketing 
• Legal 
• Medical / Clinical 
• &… Individuals knowledgeable of the QRM processes 

2. ICH Q9 – Responsibilities 
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2. ICH Q9 – Initiation 起始 



Disclaimer: The ICH Q9 briefing pack is offered as a supplementary explanation of the material in ICH Q9. It was prepared by some 

members of the ICH Q9 EWG for example only. It has not gone through any ICH formal process.  It does not represent an official 

policy/guidance.  
ICH Q9 Briefing pack, July 2006, page 13 

25 

When to initiate and plan a QRM Process 

• First define the question which should be answered (e.g. a 
problem and/or risk question) 

• including pertinent assumptions identifying  
the potential for risk 

• Then assemble background information and/ or data on 
the potential hazard, harm or human health impact 
relevant to the risk 

• Identify a leader and necessary resources 

• Specify a timeline, deliverables and  
appropriate level of decision making  
for the QRM process 

2. ICH Q9 – Initiation 
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2. ICH Q9 – Risk Assessment 風險評估 
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• Risk Identification  
What might go wrong? 

• Risk Analysis  
What is the likelihood (probability) it will go wrong? 

• Risk Evaluation  
What are the consequences (severity)? 

 

Note: People often use terms  
      “Risk analysis”, “Risk assessment” and 
      “Risk management” interchangeably  
      which is incorrect! 

2. ICH Q9 – Risk Assessment 風險評估 
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“What might go wrong?” 
 

• A systematic use of information  
to identify hazards  
referring to the risk question or problem 

• historical data 

• theoretical analysis 

• informed opinions 

• concerns of stakeholders 

2. ICH Q9 – Risk Assessment 

Risk Assessment: Risk Identification 風險辨識 
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“What is the likelihood it will go wrong?” 

 

• The estimation of the risk  
associated with the identified hazards.  

• A qualitative or quantitative process of linking the 
likelihood of occurrence and severity of harm 

• Consider detectability if applicable 
(used in some tools)  

Risk Assessment: Risk Analysis 風險分析 

2. ICH Q9 – Risk Assessment 
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2. ICH Q9 – Risk Assessment 

“What is the risk?” 

• Compare the identified and analysed risk 
against given risk criteria 

• Consider the strength of evidence  
for all three of the fundamental questions 
• What might go wrong? 

• What is the likelihood (probability) it will go wrong? 

• What are the consequences (severity)? 

Risk Assessment: Risk Evaluation 風險評價 
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Risk Assessment: Risk Evaluation風險評價 

2. ICH Q9 – Risk Assessment 
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Risk Assessment: Risk Evaluation風險評價 

A picture of the life cycle  
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2. ICH Q9 – Risk Assessment 
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2. ICH Q9 – Risk Control 風險控制 

34 

Risk Control: Decision-making activity  

 Is the risk above an acceptable level? 

 What can be done to reduce or eliminate risks? 

 What is the appropriate balance  

between benefits, risks and resources? 

 Are new risks introduced as a result of the 

identified risks being controlled? 

2. ICH Q9 – Risk Control 
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ISPE Risk-MaPP Volume 7 

Risk Control: Risk Reduction 風險降低          

2. ICH Q9 – Risk Control 

Not  

Desirable 

36 

Risk Control: Risk Acceptance 風險接受 

 Decision to  

> Accept the residual risk 

> Passively accept non specified residual risks 

 May require support by (senior) management 

> Applies to both industry and competent authorities 

 Will always be made on a case-by-case basis 

2. ICH Q9 – Risk Control 
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Risk Control: Risk Acceptance風險接受 
 

• Discuss the appropriate balance between  
benefits, risks, and resources 

• Focus on the patients‟ interests and  
good science/data  

• Risk acceptance is not  

• Inappropriately interpreting data and information 

• Hiding risks from management / competent authorities 

2. ICH Q9 – Risk Control 
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2. ICH Q9 – Risk Control 

Risk Control: Risk Acceptance 風險接受 
Who has to accept risk? 

• Decision Maker(s) 
• Person(s) with the competence and authority  

to make appropriate and timely  
quality risk management decisions 

• Stakeholder 
• Any individual, group or organization  

that can …be affected by a risk 

• Decision makers might also be stakeholders  

• The primary stakeholders are the patient, healthcare 
professional, regulatory authority, and industry 

• The secondary stakeholders are  
patient associations, public opinions, politicians 
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2. ICH Q9 – Risk Communication 風險溝通 

40 

• Bi-directional sharing of information  
about risk and risk management  
between the decision makers and others 

• Communicate at any stage of the QRM process 

• Communicate and document 
the output/result of the QRM process appropriately 

• Communication need not be carried out  
for each and every individual risk acceptance  

• Use existing channels as specified in  
regulations, guidance and SOP‟s 

2. ICH Q9 – Risk Communication 
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• Exchange or sharing of information, as appropriate 
 

• Sometimes formal sometimes informal  

• Improve ways of thinking and communicating 
 

• Increase transparency 

2. ICH Q9 – Risk Communication 
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2. ICH Q9 – Risk Review 風險評審 



Disclaimer: The ICH Q9 briefing pack is offered as a supplementary explanation of the material in ICH Q9. It was prepared by some 

members of the ICH Q9 EWG for example only. It has not gone through any ICH formal process.  It does not represent an official 

policy/guidance.  
ICH Q9 Briefing pack, July 2006, page 22 

43 

Risk review: Review Events 
 

• Review the output / results of the QRM process 

• Take into account new knowledge and experience 

• Utilise for planned or unplanned events 

• Implement a mechanism to review or monitor events 

• Reconsideration of risk acceptance decisions,  
as appropriate 

2. ICH Q9 – Risk Review 風險評審 
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2. ICH Q9 – Risk Management Tools 風險管
理工具 
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One method  

“all inclusive”? 

2. ICH Q9 – Risk Management Tools 

46 

• Supports science-based decisions 

• A great variety are listed but other existing or  

new ones might also be used 

• No single tool is appropriate for all cases 

• Specific risks do not always require the same tool 

• Using a tool the level of detail of an investigation will vary 

according to the risk from case to case  

• Different companies, consultancies and competent 

authorities may promote use of different tools based on 

their culture and experiences 

2. ICH Q9 – Risk Management Tools 
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• Supports a scientific and practical approach to  
decision-making 
 

• Accomplishing steps of the QRM process  

• Provides documented, transparent and 
reproducible methods 

• Assessing current knowledge  

• Assessing probability, severity and  
sometimes detectability 

2. ICH Q9 – Risk Management Tools 
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• Failure Mode Effects Analysis (FMEA) 
• Break down large complex processes into manageable steps 

• Failure Mode, Effects and Criticality Analysis (FMECA) 
• FMEA & links severity, probability & detectability to criticality 

• Fault Tree Analysis (FTA) 
• Tree of failure modes combinations with logical operators  

• Hazard Analysis and Critical Control Points (HACCP) 
• Systematic, proactive, and preventive method on criticality 

• Hazard Operability Analysis (HAZOP) 
• Brainstorming technique 

• Preliminary Hazard Analysis (PHA) 
• Possibilities that the risk event happens 

• Risk ranking and filtering 
• Compare and prioritize risks with factors for each risk 

2. ICH Q9 – Risk Management Tools 
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應用風險管理於GMP 
各領域 
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Table of contents 課程大綱 

I.  ICH Q9 QRM 常用風險管理工具 

 1. Introduction 
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1. Why we need risk assessment (風險評估)? 

1. Why we need risk assessment (風險評估)? 

Guidance  

Good manufacturing practice and good distribution 

practice                                               Published 18 December 2014  
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• PIC/S issued a draft guidance 
on Data Integrity 
(10Aug2016).  The guidance 
is quite detailed and 
mentions Quality Culture, 
management review, data 
criticality, risk management 
and more. 

1. Why we need risk assessment (風險評估)? 

Draft 3, published in 30Nov2018  
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• EMA released 23 questions and answers on data integrity. 

The stakeholder advice includes measures that ensure 

data integrity and minimize risks at all stages of the data 

lifecycle in pharmaceutical quality systems. 

1. Why we need risk assessment (風險評估)? 
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• EMA released 23 questions and answers on data integrity.  

1. Why we need risk assessment (風險評估)? 
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• FDA data integrity guidance in Dec 2018.  

1. Why we need risk assessment (風險評估)? 
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• FDA data integrity guidance in Dec 2018.  

1. Why we need risk assessment (風險評估)? 

58 

On 01Mar2015, the EU will have new GMP regulations 

that address cross contamination. Chapters 3 and 5 of 

Volume 4 of the EudraLex have been updated. 

 

 

1. Why we need risk assessment (風險評估)? 
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On 01Mar2015, the EU will have new GMP regulations 

that address cross contamination. Chapters 3 and 5 of 

Volume 4 of the EudraLex have been updated. 

 

 

1. Why we need risk assessment (風險評估)? 
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1. Why we need risk assessment? 
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1. Why we need risk assessment? 
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1. Why we need risk assessment? 
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1. Why we need risk assessment? 

64 

1. Why we need risk assessment? 
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1. Why we need risk assessment? 

66 

USP 〈1079〉 GOOD 

STORAGE AND 

DISTRIBUTION 

PRACTICES FOR 

DRUG PRODUCTS 

USP 〈1079〉 RISK AND 

MITIGATION STRATEGIES FOR 

THE STORAGE AND 

TRANSPORTATION OF 

FINISHED DRUG PRODUCTS 

1. Why we need risk assessment? 
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GENERAL Q&AS ON GOOD DISTRIBUTION PRACTICES (GDP) 

As a manufacturer of finished medicinal products, do I need to audit 

all transport organizations, all warehouses and all wholesalers who 

will handle my products? What about transportation hubs e.g. at 

airports. There might be hundreds of such facilities.  

1. Why we need risk assessment? 

67 

The Current EU GDP requires manufacturers to have audited and 

approved all their outsourced activities and have a technical/quality 

agreement with their service providers. The approach to selection and 

approval of these facilities should be supported by risk assessment, 

companies can use shared audits or „paper audit‟ depending on the 

complexity of operations and sensitivity of the products involved.  

68 

1. Why we need risk assessment? 
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1. Why we need risk assessment? 
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1. Why we need risk assessment? 
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1. Why we need risk assessment? 
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1. Why we need risk assessment? 
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3. MHRA (Europe/UK) QRM Q&A 

74 

3. MHRA (Europe/UK) QRM Q&A 

1. Do all inspections cover the quality risk 

management process?  

Yes, quality risk management (QRM) is a requirement of 

Chapter 1 of the EU GMP Guide Part I, II and III. Inspectors 

will review the QRM system as part of the Quality Systems 

section of the inspection (along with complaints, recalls, 

deviations, and product quality reviews etc.). 
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3. MHRA (Europe/UK) QRM Q&A 

3. Should a company have a procedure to describe 

how it approaches QRM related to manufacture 

and GMP?  

Yes, the procedure should be integrated with the quality 

system and apply to planned and unplanned risk 

assessments. The standard operating procedure (SOP) 

should define how the management system operates and 

its general approach to both planned and unplanned risk 

management.  
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3. MHRA (Europe/UK) QRM Q&A 

4. Is it acceptable to link quality risk management 

with cost saving measures?  

The expectation of QRM is to assess risks to the medicinal 

product and patient and manage these to an acceptable 

level. If this can be achieved in a more cost effective 

manner while maintaining or reducing risk to the product 

and patient then this is acceptable. However inappropriate 

risk assessment and mitigation in order to achieve cost 

savings is not appropriate.  
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3. MHRA (Europe/UK) QRM Q&A 

5. Should sites have a formal risk register and 

management process?  

There is no formal requirement in Annex III for a risk 

register however MHRA consider that it is helpful to the 

implementation and ongoing management of QRM that a 

risk register is established.  

 

A management process should be in place to review QRM 

and the findings and status from risk assessments – this 

may be incorporated into the quality management review 

process.  
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3. MHRA (Europe/UK) QRM Q&A 

7. Do formal tools and a full report have to be 

issued for every risk assessment?  

The level of effort, formality and documentation of the 

quality risk management process is commensurate with the 

level of risk.  

 

Inspector‟s pragmatism will be directly related to the nature 

of the risk with increasingly more formality and detail 

required for more significant risk  
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3. MHRA (Europe/UK) QRM Q&A 

10. Should we expect there to be no risk to patient 

safety as a conclusion to a risk assessment?  

In reality there is always a degree of risk in all situations but 

risk reduction measures should minimize the probability 

and severity to an acceptable level of assurance.  

 

Companies should take a holistic view and be mindful that 

critical issues often occur where multiple failures in 

systems occur together so risk reduction plans should be 

sufficiently robust to tackle such potential.  
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3. MHRA (Europe/UK) QRM Q&A 

12. How should risk assessments be controlled?  

Risk assessments should be controlled within a defined 

document management system.  

 

Frequency of review should be appropriate for the nature of 

the process. Such risk assessments should be seen as 

living documents that are visible and subject to change as 

and when required. Risk assessments that were conducted 

as one off activities to assess a situation that will not recur 

need not be controlled in a „live‟ manner but must be 

documented, approved and retained  
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3. MHRA (Europe/UK) QRM Q&A 

14. Scoring in risk assessments is subjective, is 

there danger that risk assessments may be 

manipulated to draw desired conclusions?  

The scoring system and trigger points for risk reduction are 

subjective. However as important as the scores in risk 

assessments is the rationale for the score. If supported by 

factual evidence it should be more obvious what risk 

control and reduction measures are required  
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Should risks 

be assessed? 

Are there clear rules 

for decision making? 
e.g. regulations 

Yes 

“no RM“ 

Risk assessment not required 
(No flexibility) 

Follow procedures 
(e.g. Standard Operating Procedures) 

Document results, 

decisions and actions 

Based on K. Connelly, AstraZeneca, 2005 

1. What might go wrong? 
2. What is the likelihood (probability) 
    it will go wrong? 
3. What are the consequences (severity)? No or 

justification needed 

Can you answer 

the risk assessment 

questions? 

Yes 
“informal RM“ 

Initiate Risk assessment 
(risk identification, analysis & evaluation) 

Run risk control 
(select appropriate measures) 

Agree on a team 
(small project) 

Select a Risk Management tool 
(if appropriate e.g. see ICH Q9 Annex I) 

No 

“formal RM“ 

Carry out the 

quality risk management process 

Document the steps 

4. Risk Assessment Tools  
• When to apply Risk Assessment / QRM?  
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4. Risk Assessment Tools – Process map 

Transportation QRM 
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4. Risk Assessment Tools – Process map 

Manufacturing of 18F-FDG 

• Synthesize of 18F-FDG 

     - Radionuclide production (Fluorine vs Fluoride) 

     - Separation of Fluoride ion from the target material 

     - Fluorination (Radiolabeling) 

     - Purification of radiopharmaceutical (FDG) 

 

• Dispensing of 18F-FDG 
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• Identify each way the process can fail 

• Identify the possible consequences of each failure mode 

• Assign numerical rankings 

4. Risk Assessment Tools – FMEA 失效模式 
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4. Risk Assessment Tools – FMEA 

• Quantitation of Risk: Severity 嚴重性 

Score Risk Severity 

1  No or negligible harm/ quality alert 

3  Loss of product activity/ low yield 

6  Injury to patient/ batch loss 

9 
 Death or extremely serious injury to patient/ product recall or   
 regulatory action 
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4. Risk Assessment Tools – FMEA 

• Quantitation of Risk: Probability 發生率 

Score Risk Probability 

1 
 Not observed, extremely unlikely to occur (i.e. 1 per 5 years or   
  < 0.5% of the time) 

3 
 Not anticipated, but possible (i.e. 1 per year or 0.5% to 1.5% of  
 the time) 

5 
 Failure observed occasionally, likely to occur (i.e. 1 per month –  
 quarter or 1.5% to 10% of the time) 

7 
 Very likely to occur, almost certain (i.e. 1 per week - month or >  
 10% of the time) 
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4. Risk Assessment Tools – FMEA 

• Quantitation of Risk: Probability 發生率 

Score Risk Probability 

1 
Not observed, extremely unlikely to occur/ proactive control or 

maintenance 

3 
Not anticipated, but possible/ passive control or maintenance 

5 
Failure observed occasionally, likely to occur/ no control or 

maintenance 

7 
Very likely to occur, almost certain/ no control or maintenance 

with easy break nature 
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4. Risk Assessment Tools – FMEA 

• Quantitation of Risk: Detectability 可偵測性 

Score Risk Detectability 

1 

Almost certain- Failure detected in every instance (i.e. automatic  
 detection, in process test, and manual detection with several  
 checking points, include at least one witness check) 

3 

Very likely detection  (i.e. manual detection with several checking  
 points, not include witness check, error can be detected in the  
 later manufacturing step) 

5 
 Moderate chance of detection (i.e. manual detection with MBR  
 reviewer) 

7  Essentially Undetectable 
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Decrease Detectability 
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Risk Evaluation Score 

(Severity X Probability X Detectability = RPN) 

4. Risk Assessment Tools – FMEA 
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4. Risk Assessment Tools – FMEA 
Risk Evaluation – Risk Acceptance?  

Decrease Detectability 
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4. Risk Assessment Tools – FMEA 
How to design a FMEA table 

Risk sources (phenomena and root cause) 

 

Based on the historical data (e.g. deviations), 

interview, experience, and etc. 

 



Disclaimer: The ICH Q9 briefing pack is offered as a supplementary explanation of the material in ICH Q9. It was prepared by some 

members of the ICH Q9 EWG for example only. It has not gone through any ICH formal process.  It does not represent an official 

policy/guidance.  
ICH Q9 Briefing pack, July 2006, page 47 

93 

4. Risk Assessment Tools – FMEA 

Machine setup 

Encapsulation 

How to create a FMEA table 
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4. Risk Assessment Tools – FMEA 

Evaluation standard for Severity 

How to create a FMEA table 
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4. Risk Assessment Tools – FMEA 

Example 1, Operator forgets to sign on MBR: Severity = 1 

Example 2, Operator forgets to discharge all product: Severity = 3 

Example 3, Wrong inlet air temperature (LOD OOS): Severity = 6 

Example 4, Wrong inlet air temperature → high toxic impurity: Severity = 9 

During oven drying process 
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4. Risk Assessment Tools – FMEA 

Evaluation standard for Probability 

How to create a FMEA table 
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4. Risk Assessment Tools – FMEA 

Example 1, 1st OOS over 10 years : Probability = 1 

Example 2, 1st OOS in the recent 100 lots: Probability = 3 

Example 3, 1st PPQ lot with OOS: Probability = 7 

During oven drying process: LOD OOS 
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4. Risk Assessment Tools – FMEA 
During oven drying process: LOD OOS 

Example 1, A backup dual temp. control system with PM program: Severity = 1 

Example 2, A solo temp. control system with PM program: Severity = 3 

Example 3, A solo temp. control system without PM program: Severity = 5 

Example 4, A solo temp. control system with rusty steam piping and no PM 

program : Severity = 7 
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4. Risk Assessment Tools – FMEA 

Evaluation standard for Detectability 

How to create a FMEA table 
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4. Risk Assessment Tools – FMEA 

Example 1, temp. sensor with alarm: Detectability = 1 

Example 2, QA and Operator checking: Detectability = 3 

Example 3, Operator checking: Detectability = 5 

Example 4, N/A: Detectability = 7 

During oven drying process: temp. excursion 
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4. Risk Assessment Tools – FMEA 

Risk Control: implement control actions 

to reduce risk (Risk Reduction) 

How to create a FMEA table 
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4. Risk Assessment Tools – FMEA 
How to create a FMEA table 

Do not mfg this product 

Change oven drying to FBD drying 

Use dust collector in the process 

Revise SOP for personnel training  

During oven drying process: air born cross 

contamination issue 
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4. Risk Assessment Tools – FMEA 

Risk Control: reduce risk level to 

acceptable level (Risk acceptance) 

How to create a FMEA table 
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5. Case Study I – Warehouse Temperature 

Create a FMEA table 

Temp. 

Temperature 

variation leads to 

product exposure 

under unacceptable 

conditions 

Environment-

al effect (day 

and night 

switch) 

Impurity, 

AS 
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5. Case Study I – Warehouse Temperature 

Create a FMEA table 

Temp. 

Temperature 

variation leads to 

product exposure 

under unacceptable 

conditions 

Environment-

al effect (day 

and night 

switch) 

Impurity, 

AS 

Score Risk Severity 

1  No or negligible harm/ quality alert 

3  Loss of product activity/ drug appearance or package damage 

6  Injury to patient/ batch loss 

9  Death or extremely serious injury to patient/ product recall or regulatory action 

6 
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5. Case Study I – Warehouse Temperature 

Create a FMEA table 

Temperature 

variation leads to 

product exposure 

under unacceptable 

conditions 

Environment-

al effect (day 

and night 

switch) 

Impurity, 

AS 
6 

Warehouse 

HVAC control 

system 

Score Risk Probability 

1  Not observed, extremely unlikely to occur/ proactive control 

3  Not anticipated, but possible/ passive control 

5 
 Failure observed occasionally, likely to occur/ no control/ passive control with 
harsh environmental effect 

7  Very likely to occur, almost certain/ no control with harsh environmental effect 

1 Temp. 
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5. Case Study I – Warehouse Temperature 

Create a FMEA table 

Temperature 

variation leads to 

product exposure 

under unacceptable 

conditions 

Environment-

al effect (day 

and night 

switch) 

Impurity, 

AS 
6 

Warehouse 

HVAC control 

system 

1 
Temperature 

monitored by 

RMS 

Automatic 

Score Risk Detectability 

1  Almost certain- Failure detected in every instance (i.e. automatic detection) 

3  Very likely detection ( i.e. checked by multiple personnel) 

5  Moderate chance of detection (i.e. detected by one personnel) 

7  Essentially Undetectable 

1 Temp. 
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5. Case Study I – Warehouse Temperature 

Create a FMEA table 

Temperature 

variation leads to 

product exposure 

under unacceptable 

conditions 

Environment-

al effect (day 

and night 

switch) 

Impurity, 

AS 
6 

Warehouse 

HVAC control 

system 

1 
Temperature 

monitored by 

RMS 

Automatic 1  6 

Risk Evaluation Score: 

  Severity X Probability X Detectability = RPN 

  6 X 1 X 1 = 6 

Not required N/A Temp. 
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5. Case Study II – Warehouse Humidity 

110 

5. Case Study II – Warehouse Humidity 

42 

Score Risk Severity 

1  No or negligible harm/ quality alert 

3  Loss of product activity/ drug appearance or package damage 

6  Injury to patient/ batch loss 

9  Death or extremely serious injury to patient/ product recall or regulatory action 

Score Risk Probability 

1  Not observed, extremely unlikely to occur/ proactive control 

3  Not anticipated, but possible/ passive control 

5  Failure observed occasionally, likely to occur/ no control/ passive control with harsh environmental effect 

7  Very likely to occur, almost certain/ no control with harsh environmental effect 

Score Risk Detectability 

1  Almost certain- Failure detected in every instance (i.e. automatic detection) 

3  Very likely detection ( i.e. checked by multiple personnel) 

5  Moderate chance of detection (i.e. detected by one personnel) 

7  Essentially Undetectable 
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5. Case Study III – Warehouse Vibration 

Score Risk Severity 

1  No or negligible harm/ quality alert 

3  Loss of product activity/ drug appearance or package damage 

6  Injury to patient/ batch loss 

9  Death or extremely serious injury to patient/ product recall or regulatory action 

Score Risk Probability 

1  Not observed, extremely unlikely to occur/ proactive control 

3  Not anticipated, but possible/ passive control 

5  Failure observed occasionally, likely to occur/ no control/ passive control with harsh environmental effect 

7  Very likely to occur, almost certain/ no control with harsh environmental effect 

Score Risk Detectability 

1  Almost certain- Failure detected in every instance (i.e. automatic detection) 

3  Very likely detection ( i.e. checked by multiple personnel) 

5  Moderate chance of detection (i.e. detected by one personnel) 

7  Essentially Undetectable 
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5. Case Study IV – Warehouse Process 

Score Risk Severity 

1  No or negligible harm/ quality alert 

3  Loss of product activity/ drug appearance or package damage 

6  Injury to patient/ batch loss 

9  Death or extremely serious injury to patient/ product recall or regulatory action 

Score Risk Probability 

1  Not observed, extremely unlikely to occur/ proactive control 

3  Not anticipated, but possible/ passive control 

5  Failure observed occasionally, likely to occur/ no control/ passive control with harsh environmental effect 

7  Very likely to occur, almost certain/ no control with harsh environmental effect 

Score Risk Detectability 

1  Almost certain- Failure detected in every instance (i.e. automatic detection) 

3  Very likely detection ( i.e. checked by multiple personnel) 

5  Moderate chance of detection (i.e. detected by one personnel) 

7  Essentially Undetectable 
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5. Case Study V – Apron Temperature 

Score Risk Severity 

1  No or negligible harm/ quality alert 

3  Loss of product activity/ drug appearance or package damage 

6  Injury to patient/ batch loss 

9  Death or extremely serious injury to patient/ product recall or regulatory action 

Score Risk Probability 

1  Not observed, extremely unlikely to occur/ proactive control 

3  Not anticipated, but possible/ passive control 

5  Failure observed occasionally, likely to occur/ no control/ passive control with harsh environmental effect 

7  Very likely to occur, almost certain/ no control with harsh environmental effect 

Score Risk Detectability 

1  Almost certain- Failure detected in every instance (i.e. automatic detection) 

3  Very likely detection ( i.e. checked by multiple personnel) 

5  Moderate chance of detection (i.e. detected by one personnel) 

7  Essentially Undetectable 
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6. Summary 

DMAIC 

ICH Q9 
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QUALITY SYSTEM 

ICH Q9 

Quality Risk  

Management 

COMMUNICATION 

Failure Mode, Effects & Criticality Analysis 

TOOLS 

FMEA 

FMECA 

FTA 

Hazard Analysis & Critical Control Points 

Preliminary Hazard Analysis 

Fault Tree Analysis 

Failure Mode Effect Analysis 

Hazard Operatibility Analysis 

MATERIALS 

PRODUCTION 

Peter Gough, Stephan Roenninger,  

ICH Q9 : Quality Risk Management - an update  

Regulatory Affairs Journal, 16, 2005, 91-93 

Bill Paulson, ICH Q9 Provides Implementation 

Framework for Quality Risk Management 

Gold Sheet, 39, May 2005 

©  J. Arce, F. Hoffmann-La Roche 

6. Summary 
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ICH Q9 QRM Revisions on Horizon 

PDA Letter Jan/Feb 2020 
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Thank you for your attention 

 

Questions? 


